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Rate constants and quantum efficiencies of 1-5 S7 General Methods. 1 H and 13 C NMR spectra were recorded on a Bruker Avance III 400 spectrometer.
Chemical shifts of 1 H and 13 C NMR signals were quoted to tetramethylsilane (δ = 0.00), CDCl3 (δ = 77.0), and DMSO-d6 (δ = 39.5) as internal standards. Matrix-assisted laser desorption ionization time-of-flight (MALDI-TOF) mass spectra were collected on an Autoflex III spectrometer (Bruker Daltonics) using dithranol as the matrix. Elemental analysis was performed using an MT-5 CHN corder (Yanaco). Single-crystal X-ray analysis was carried out using a Rigaku VariMax with Saturn 70 system with graphite monochromated MoKα radiation.
Quantum chemical calculations were performed using the Gaussian 09 program package. The molecular geometries in the ground state were optimized using the PBE1PBE functional with the 6-31G(d) basis set in the gas phase. The lowest singlet and triplet excited states were computed using the optimized structures with time-dependent density functional theory (TD-DFT) at the same level.
Synthesis and characterization.
The synthetic routes for intermediates 6-9 are outlined in Schemes S1-S4, respectively.
The detailed synthetic procedures and characterization data for intermediates 6-9 are described below.
Scheme S1. Synthesis of 2-(4-bromophenyl)-4,6-diphenylpyrimidine (6). Scheme S2. Synthesis of 2-(4-bromophenyl)pyrimidine (7).
Compound 7: 2-Bromopyrimidine (10.0 g, 62.9 mmol) and Pd (PPh3) Scheme S3. Synthesis of spiro[2,7-dimethylacridine-9,9'-fluorene] (8).
Compound 10: To a stirred solution of 2-bromo-4-methylaniline (48.4 g, 260 mmol), sodium tert-butoxide (37.5 g, 390 mmol) in dry toluene (520 mL) were added 1-iodo-4-methylbenzene (64.2 g, 286 mmol), Pd(OAc)2 (0.58 g, 2.6 mmol), and 1,1'-bis(diphenylphosphino)ferrocene (dppf, 1.44 g, 2.6 mmol) at room temperature. The mixture was refluxed for 8 h under N2. After cooling to room temperature, the reaction mixture was filtered through a Celite pad with chloroform, and the filtrate was concentrated under reduced pressure. The crude product was purified by column chromatography on silica gel (eluent: hexane/dichloromethane = 9:1, v/v) to give 10 as a S4 white solid (yield = 54.8 g, 74% was added dropwise n-butyllithium (1.6 M, 97.4 mL, 156 mmol) at −78 °C under N2. The mixture was stirred for 1 h at that temperature. After heating up to 0 °C, fluorenone (15.1 g, 83.6 mmol) was added to the solution, and the mixture was further stirred for 6 h at room temperature. The reaction was quenched by addition of a large amount of water.
Then, the product was extracted with chloroform and dried over anhydrous Na2SO4. After filtration and evaporation, the product was used in the next reaction without further purification.
This crude product was dissolved in dichloromethane (300 mL), and methanesulfonic acid (14.6 g, 152 mmol) was added to the solution at room temperature. Scheme S4. Synthesis of spiro[2,7-dimethylacridine-9,9'-xanthene] (9).
Compound 9:
To a stirred solution of 10 (20.0 g, 72.4 mmol) in dry THF (300 mL) was added dropwise n-butyllithium (2.6 M, 61.4 mL, 159 mmol) at −78 °C under N2. The mixture was stirred for 1 h at that temperature. After heating up to 0 °C, xanthone (15.6 g, 79.5 mmol) was slowly added to the solution, and the mixture was further stirred for 1 h at 0 °C and for 2 h at room temperature. The reaction was quenched by addition of a large amount of water. Then, the product was extracted with chloroform and dried over anhydrous Na2SO4. After filtration and evaporation, the product was used in the next S5 reaction without further purification.
This crude product was dissolved in chloroform (300 mL), and methanesulfonic acid (7.7 g, 80.1 mmol) was added to the solution at room temperature. The mixture was refluxed for 1 h under air, and then further reacted for 12 h at room temperature. The mixture was concentrated under reduced pressure. The residue was purified by column chromatography on silica gel (eluent: hexane/chloroform = 3:1, v/v) to afford 9 as a white solid (yield = 18.5 g, 68% 
Table S1
The lowest excited singlet (S1) and triplet (T1) energies, oscillator strength (f), and transition configurations of 1-5 calculated by TD-DFT at the PBE1PBE/6-31G(d). 
S6
Determination of rate constants.
The PL quantum efficiencies of the prompt (p) and delayed (d) components were experimentally obtained from the transient PL decay curves (Figure 6 ). The lifetimes of the prompt (p) and delayed (d) components were determined by fitting the transient PL decay curves. In the presence of intersystem crossing (ISC) and reverse intersystem crossing (RISC) between the S1 and T1 states, the rate constants of the prompt (kp) and delayed (kd) components can be expressed by the following formulas: where kr S and knr S are the radiative and non-radiative decay rate constants of the S1 state, respectively, and kISC and kRISC are the ISC (S1→T1) and RISC (T1→S1) rate constants, respectively. kr S and kISC are assumed to be much faster than knr , kISC, and kRISC can be estimated, as listed in Table S2 .
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